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Macroinvertebrate community structure and the biological assessment to the water quality
of the Danjiangkou Reservoir
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Abstract: Macroinvertebrate was seasonally sampled at 14 sites of four regions ( Regions Danjiang, Hanjiang, Wugqing, and the
water intake) of the Danjiangkou Reservoir from July 2007 to May 2008. In total, 61 taxa were collected, mainly including Oli-
gochaeta ( Tubificidae and Naididae) and Chironomidae. Oligochaeta was dominant in the density of the macroinvertebrate all
through the year, with the relative abundance over 90% . The dominant species of the biomass was, however, the Annelida. In the
spatial distribution, the highest density appeared in Hanjiang region (adjacent to the dam; 33792ind. /m*) , and then in the Dan-
jiang region. The densities in the water intake region and the Wuqing region were relatively low. For the biomass, it was relatively
high in Danjiang and the water intake regions, for the appearance of some Annelida species. Seasonally, the density was highest in
summer, and then higher in spring, autumn and winter. The trend of the biomass distribution was similar in seasons, with little
difference between autumn and winter. Water quality was estimated by multiple methods of Shannon-Wiener diversity, Goodnight-
Whitley index, Wright index and the Carlander’s biomass. By comparing all the assessment results, we could conclude that, Good-
night-Whitley index was not appropriate for the assessment of the water in Danjiangkou Reservoir. The assessment results by combi-
ning other three methods showed that, the pollution extent was weak in water intake region, intermediate in Danjiang region, inter-

strong in Hanjiang region. For Wuqing region, it was not suitable to be estimated by macroinvertebrate, due to the shallow water
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depth and various macroinvetebrate community structures sensitively impacted by the water conditions.

Keywords : Macroinvertebrate ; spatio-temporal distribution; water quality assessment; Danjiangkou Reservoir
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Fig. 1 Sampling sites in the Danjiangkou Reservoir
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Tab. 1 Taxon found in Danjiangkou Reservoir
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LI W) T Nematoda
28 5% Nematoda spp.
e sh¥17] Platyhelminthes
=i B —FF Dugesia sp.
W81 Annelida
B KA Limnodrilus hoffmeisteri
E Bk 22| L. grandisetosus
IK 22 M| —Fh Limnodrilus sp. 1
JE B M 22 45| Teneritrilus mastix
I GBI Branchiura sowerbyi
NS5 R 4 22 W5| Brothrioneurum vejdovskyanum
Z B8 /KIS Aulodrilus pluriseta
F IR A, pigueti
Bk —Fh A, sp. 1
EEIE| Tubifex tubifex
T. ignotus
Tasserlodrilus kessleri
lyodrilus templetoni
Rhyacodrilus brevidentatus
Potapthrix vejdovskyi
Tubificidae sp. 1
Tubificidae sp.2

Tubificidae spp.
AEE A1l 2 M, Nais inflata
24t N. variabilis
fili%e iR} —Fh Naididae sp. 1
AU L Paranais frict
Pristinella longisoma
JNYE H—F Pristinella sp.

W] Arthropoda
JINFEMSC Microchironomus sp.
A ZEHEIL Procladius sp.
Polypedilum halterale gr.

P. flavum

P. tritum

P. laetum

P. trigonus

P. aviceps

P. sp.1

Stictochironomus sp.

PIFEIL Chironomus plumosus

Chironumus stigmaterus

FEULJE —FP Chironomus sp.

Bethbilbeckia sp.

Cryptotendipes sp.

Paralauterborn sp.

Z2 BRI —Fh Clinotanypus sp.

Pseudochironomus sp.

Coelotanypus sp.

Chironomidae sp. 1

Chironomidae sp. 2

H R FEI—Ff Orthocladiinae spp.

K JEFEI—Fh Tanypodinae spp.

Rl —Ff Probezzia spp.

I )@ —Ff Tabanus sp.

W WiE J& —Fp Ephemera sp.

HNEFE Ephemera wuchonzensis
BAKBIY)I] Mollusca

ZNBUE Corbicula largillier

[ Corbicula fluminea

W JE —Fh Corbicula sp.

TG b SR —F Anodonta sp.

BHER B U Schistodesmus lampreyanus

HIZJE —Fh Parafossarulus sp.

BaPEI—Fh Cryptochironomus sp.  FLJEIMEZHR Bellamya purificata
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Fig. 2 Distributions of the macroinvertebrate density and biomass
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Fig.4 Seasonal changes of the mean values of the macroinvertebrate’s density and biomass in Danjiangkou Reservoir
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Tab. 2 Seasonal changes of the density and
biomass percentage of different taxa

ZH 0 B9 EEEHSL(%) EYEESH(%)
H%E  HEHN 91.30 23.0
FEASOR} 7.08 1.13
HE 1.66 75.90
®E HEEHN 88.4 96.50
FRICR} 2.31 1.60
HE 9.28 1.92
X% HEHN 93.50 58.90
FRICR} 4.43 0.66
HE 2.03 40.50
BFF  HEN 96.90 27.30
FRASOR 1.48 0.35
He 1.67 72.4
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# 3 FIH] Shannon-Wiener £ ) ZAEVERSBGAAT IR AL IR
Tab. 3 Results of the water quality assessment according to Shannon-Wiener diversity index
FHIEX XSX H' 2.20 1.62 1.22 2.51 1.89
b i T Bing Bi5 g T BRIy
TCR H' 1.39 1.38 1.59 1.48 1.46
YRR Bk Bi5 Y Bk Bis Y B
TCM H' 2.33 0.69 1.19 1.64 1.46
YRR R i fteps By 5 g
BXD H' 1.17 1.06 0.98 1.58 1.20
TG YR B Bis g GG Bin g Ri5 g
DT FEIX DB H' 0.90 1.28 1.02 1.11 1.08
TR CRGH Bl fbeps By B
CJY H' 0.76 0.95 0.55 1.29 0.89
YR H{GY Y H{GY By i
WJA H' 1.08 1.84 1.24 1.62 1.45
TR BRI B i B BRI g
LJ H' - 1.50 0.58 1.60 1.23
TS YRR - BRIy EIREES B 75
DzZY H' 0.71 1.89 2.27 2.18 1.76
5 YR HIGY By R THik Bi5 g
DJSQ H' 0.66 2.75 2.12 1.88 1.85
YR H{GY Tk T BRIy TS
Bokn TCO1 H' 0.52 0.53 2.72 2.48 1.56
TR G CIREES T g BRi5 Y
HAEKX XDP H 0.00 0.00 1.79 2.08 0.97
YRR HGY G fteps ik GRS
SCG H' 1.08 0.00 1.61 2.02 1.18
TS YRR Bis Y CIREES By T B
CJD H' 1.68 1.92 1.50 1.36 1.62
15 YRR EREY Bis g LEREY Bisg Bisg

Goodnight-Whitley /= ¥4 50 - brufi s ' 20 =30 (3§ i) ,30 — 60 (42754%) ,60 —80 (H1i54L) , >80 (
154%) . FIH Goodnight-Whitley A= Hg B PHT UK K BUEAT PPN (3R 4) , S5 R R IIZAE BTN P S 89 %%
IX 95 Y P R A3 S B E T R 2 5 (U UK 11 TCO1 FITL 7 A X (1 XDP F B R 7 iR A%, LA B LTI

X DISQ FITLH AFEIX [ SCC KM AT YR

Wright A= 5 Bt e — i S 4 FH AR A 3h 0340 2K BRBE (9 07 o, HARM bl 7 k2 < 100 (35 3%)
100 —999 (423544 ) ,1000 —5000 ( H1¥54) | >5000 ( FI5HY) . MAFF-447K b, PRI XK 5 & A 95 Jetk
A, DUTFE X S G YRS BUK 0875 e, 10 A X O -5 g 91 5 IZ 8 EUT RN A9 DU XK
AR —F B R E S YRS (£ 5).

BRLL AR FE SN, 8 —Ff Carlander /= 9y PP AR MERS T A1 HOHLE L I S /B 4 i 0.2 -
1.7g/m* HEEFR 2.5 -6.25g/m> i 10 —25g/m”>
YRR W3R 6. (HR: , T 2RSSR sh W M AEAE S AL W g, BRI, 3% 6 ik 3 i T R A B ki 3l

HE IR PHT UK RS PEIX 4 A Z15 A



KA L o KR KB RAT B B U 25 M R KR & AR 287

# 4 MM Goodnight-Whitley A= #4i5 Rt A7 Pt AU 4552

Tab. 4 Results of the assessment according to Goodnight-Whitley index

R RS " 4% % T
FHIEX XSX Lgy 67.2 90.9 94.7 92.9 86.4
VRS hisR Rk RSk EER RSk
TCR Iy 95.7 86.8 96.4 97.5 9.1
VR WER msR mEg @R mEk
TCM Iy 12.2 96.5 88.7 98.8 74.1
VREE W TR Wik CEE N
BXD Iy 98.1 98.9 100 95.9 98.2
wREE  WER @R mEsk mER mEk
DT X DB Loy 99.3 97.8 99.3 99.4 99.0
WREE SR TR Wik TR Wik
CcJY Iy 99.5 96.6 96.6 98.2 97.8
VRmE O EER misR g Wik ek
WJA Loy 98.4 83.8 91.8 96.6 92.7
VR SR TER Wik TR Wik
1J Iy - 83.3 96.9 96.0 92.1
VR - WisR Wik Wik ek
DzY Iy 89.3 95.3 85.1 85.2 88.7
R WSSk TR Wik TR Wik
DJSQ Iow 98.6 46.5 13.7 90.8 62.4
VREE  WER RISk il TR Rk
Bokf TCO1 Iy 2.40 0 50 68.8 30.3
VR il 5 5 il
HEAFEX XDP Loy 0 0 28.6 88 29.2
VREE W il il 5 il
SCG Iy 85.0 0 11.5 85.6 45.5
R WISk i i WAk Rk
CJD Loy 93.0 66.7 25 90.5 61.6
EREE WSSk 5 il TR WISk

PIAE ISR AR W i AN OS5 2R T AR I, AR S 15 60 S5 78 N PR 45 SR B . 5 Ak
PRSI A= e, B T A DX PR R AV 2l 490 % 3 5 A DA T 3 B30 2 4 it 51 R e s 0 78 R RS IR =2
B, HEARRE S BRAKF UK D AR BAE FRARES R X5 e - R sl B RS R 2 R X 2R
PP B e i i B SRR AT L AN G R S M A A G A AN 5 SRR T, PRV XK R A
PR AR T B SRR DULE AL T o= B FRRAS, B 2 UK D E 280 R 30U E ORI H AR
DX TR, AT N FE TR

3 it

3.1 RIS
TR EIPRAREYN AU E R R AU S R RN 2 5 R B B S B 2 s R A
Y COF TR TR B (7. wwbifex) FVAE F K 2288] (L. hoffmeisteri) , [H 1 32 % LLAT WL 4 £ A
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%5 MM Wright =98 B AT IF 945 R

Tab. 5 Results of the assessment according to Wright index

RFE R HZ R &% H5 Py
FHIEEIX XSX Wright $§%% 2448 4480 947 2093 2492
bR T SREYS Hhin gL s Hhin g Hhin g
TCR Wright 384 3616 3147 5320 5693 4444
bEE S s g G g GIRGH ERGES hn g
TCM Wright 8% 80 1085 613 2173 988
bEE S i His g LESER His g B Y
BXD Wright $5 % 9168 5733 4480 1707 5272
bEE S CIREEA HIGYL LREE S S REEA] 5 Y
PR X DB Wright $5 % 33568 3480 5320 9213 12895
YR HGY Him g HGY HiGY GRS
CJY Wright 5% 28488 11027 12787 12787 16272
TP H{GY GRS H{GY i iYL
WIJA Wright $5 % 22000 13253 5907 20000 15290
YRR H{GY HiGY H{GY HiGY GIREES
L) Wright 384 - 7280 9453 7067 7933
bEE S - i H{GY Y Y
DzZY Wright 384 1200 3747 533 1533 1753
TP G gL s g BRI G g HhG g
DJSQ Wright 5% 10208 1320 120 1187 3209
YRR HIGY Hhin g Bis Y Hhin g Hhin g
Bokn TCO1 Wright 45 %1 192 0 173 293 165
1T YRR Bi5 T Bi5g Bisg Bisg
THEAFEX XDP Wright 8% 0 0 64 2416 620
YR T Tk T Hhin g Bin g
SCG Wright 5% 272 0 48 1952 568
beE s UG G T S REEA] Bi5
CJD Wright 5% 4864 64 16 1008 1488
TR EREE S i i Hhis g SREE S
6 ML R AT I 4 OB FRIR ST
Tab. 6 The eutrophic state assessment according to the biomass
BT AR AL AR
FHLEX BULEX Bk HHFAEX  PHLEX ULEKX ok A HHAPEX
HZ 95.3 14.6 6.36 2.32 7.25 14.6 3.83 2.32
WHEKE WHEK hEER PER hEER O BER PR HhER
p& 7.14 8.88 0.48 0.05 7.14 8.71 0.05 0.48
HEER BEESR B FohER O P-EER BEER WER HER
R 7 3.08 7.57 34.94 8.76 3.08 7.57 0.24 0.04
HETR H-EE SR WESR F-EE SR HER R B FE SR BT
pes 3.32 21.4 86.5 0.78 3.32 8.21 0.06 0.79
hE TR WESR HER FOE SR TE TR TeEER HESR FER
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T 55 2 B 02 PR UK B S LA SE B 26 =, B /K 2 0B R A BN 1 B 8 S e EL AT
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AR XA fr T E— P DU (AR TR AN, T8 AR X8t B O O A A 2007 4R 2=
XDP 524 052007 4EFkZE SCG 28y 0, XDP %5 FE A1 A0y 16ind. /m® . He — 2 43 5032 T 75 i o) 1 00 e 14
AKX, BREET BRI S5 B R U0 A, YR U0 B A T B J2- S B0 AL IR G 3 ) 5 B AR
EHFIA L S XDP b TF oK 303k T T 6 7 ST N X, 55 32 S T T Y S

“ KL 2R TR R B 2 IBOK E (TCOT ) S5 ok A % 205 A1 19 A 4% 88 6 W G b K B A TH R A5 1
ROK E AR AP DX TR A AR X A P BG4 5 IR O 450 i3 1) 2 ) 22 R P8 2, 7R T U8 AN PRV
DR BB X A A T 3
3.2 KEEMFITEM

AHFFEH , Shannon-Wiener A4 Z2 FEPESS RO 285 R R WIPHT DR PEAEAR B R R BTG Gk 2 1
TER KT, IR HE ST AE W) AR PSR R, DR 45 2R s K R S o 75 RS, JE AU P DX T
N DX SR L, BB R P K R AT, W 8 0 S K 38 430 R A 3 A il 2 b k= 1y
PEBTRE U, DT 0% B B ) 2 R BRI BB S 30 45 % o =k PR IS G 8l ) 2 15 sh S I B 9
A IRIREASE . B, 255 A, AT 451 T Shannon-Wiener 24 2285 VT8 50 A0 AR 37 BE AR 3K B 4 529K
AL, DRI P 1T A 2 SRR 245 ) 7K AN L R ] Shannon-Wiener Z RV SR BGAATIF A1

A Goodnight-Whitley A= ¥y 5 BOX K FOREA 45 H AU SE RN KA r R B E 5 YRS 16 R 8 55
BIAEIRNG SN Y 55 BE BT o5 B9 LE 51, TP K R A s i DL S5 B O 52828, IRt % AR R o
AR P H K K A 400 2 P A O o b H 3 26 0 I b =30 JRT 7K P JE AV 3 490 1 B 9 0 3 W Good-
night-Whitley A= )8 8O T 12K R A BTAT. 48 =D, 7K 2ER IR TR ACOK AR ZS R BT, th T3 5 #8 LA
FEBIN SR, NI TE SR H Goodnight-Whitley /W45 BV Ry K BT An .

Wright R4S Carlander A= Wik HOITAN 45 REBOH AL , HA5 SE AT HL KK BRI 45 28+ 73
P PR, AT 75 Shannon-Wiener ZREPEHE B45 & X PHT FUK B K A TE55 AR

H1 T2 A IR OV 3 K A AN ), DRI A A PPN 25 SR A A7 A — 5 1 25 53t AS SCHR SR AT Wrright
AR AN Carlander AW EHE TR B0 4 A SFGAARIE 5 15 595 Qe i e H 5 3t (HOR RO, 1)
R RN L a2 LEWAR BT AR A RIS QB B2 UK T (RS2 ) < PHIEIX (CR-i5ie) <BUL
JPEX (HR-EET5 5 ) , HPE XA AR LTS RORER TR BRI RN i, 15 BRSO . 32 2R ] g
ALK XK AR 2R , K 3 i R B TR A | DT 38045 V5 e W 45 ) TE IR AT 8 B0 L AR X
FIPPA 2250 80K : Shannon-Wiener Z2 HEVEFE R 12% X 52 BUAR— P BE 15 s, Wright A= W48 BOF A% Xy o B2
153, AP I PO 0 308 SRR, PR 0, T2 D035 K 8 B ST X, K TR A LK
TR SR S W (4 A 358 2 2 B SIS0 DT S SO R S o S HE R R R B B, DAL, T XA R
FHIRAR S PIAE R AK BTTA B 5 490 B AR 2K PR AL 15 F) 300 PT BB S 1% DX K SR ) e 7 k.
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